Surviving sepsis: an unsuitable export?
S Hibbs Oxford University Hospital (OUH) NHS Trust, Oxford, UK For my desert island ICU, I would leave the 'Surviving Sepsis' guidelines 1 at home. This is not because I anticipate an absence of sepsis on my island. The worldwide incidence of sepsis is estimated to be 15-19 million, with over 80% occurring in low-resource settings. 2 I envisage my island as such -a low resource setting where there is a high incidence of sepsis.
Neither am I forgoing 'Surviving Sepsis' because I have innate cynicism about the use of evidence-based clinical guidelines. I believe that guidelines have a powerful place for summarising evidence in an accessible format for clinicians. But how will 'Surviving Sepsis' benefit my patients on my desert island ICU?
Our first problem would be implementation. One Africa-wide questionnaire study at a Kenyan anaesthetics conference found that over a quarter of the Surviving Sepsis guidelines were never implemented due to lack of equipment or drugs, and many others were only "sometimes" implemented depending on fluctuating supplies. 3 This likely overestimates the availability of resources, as respondents only represented hospitals with the financial means to send an anaesthetist to an international conference. However, even if my island could consistently source and afford the necessary drugs and equipment, I would still leave the guidelines at home. The central issue is this: how much of the evidence contributing to the guidelines has any external validity to my patients, unit and island? The aim of the 'Surviving Sepsis Campaign' is to reduce mortality from sepsis and septic shock worldwide. Although the 'Surviving Sepsis' guidelines claim to be "international guidelines", they had no committee members from any of the 49 "least developed countries", and none from Africa. 1 Critically, the majority of "Recommendations for sepsis management in resource-limited settings" were made on the basis of evidence collected in middle-or high-resource settings. 4 We mistreat and mislead patients unless we admit uncertainty when it is present. Many interventions included in 'Surviving Sepsis' are already controversial in high-resource settings such as the UK, let alone in lowresource settings. Extrapolating even basic practices can create surprises. A vivid illustration is the FEAST trial, which demonstrated a mortality benefit in septic children randomised to receive maintenance fluids without fluid boluses. 5 We need better information on the effectiveness of specific sepsis interventions as well as the broader impact of critical care interventions in low-resource settings. What is the long-term outcome for patients leaving intensive care units alive, without robust support for the sequelae of their critical illness in the community? What intensive care interventions are financially viable, and avoid harms associated with bankrupting a patient, their family or the hospital?
My desert island ICU could contribute most in the long-term by focussing on the few interventions that have a reliable evidence base in low-resource settings and committing to well-designed studies that ascertain the long term impact of intensive care interventions in my setting. We must not forget that the global health imbalance is not simply one of resources, but of evidence.
The perfect (plastic) patient in paradise
We have been marooned on this island with limited staff and supplies for many months now, yet the performance of my ICU goes from strength to strength. The staff was dubious about my suggestion initially. Stranded far from civilisation with a limitless array of pathology and life-threatening problems to contend with, I was insistent upon taking along a piece of equipment not yet shown to improve patient outcomes. But with hindsight we couldn't imagine life in our desert island ICU without a simulator manikin.
As the unit' s director, I faced a stark utilitarian choice: what one thing could I bring that would effect the greatest benefit for the greatest number of my patients and staff? A high-fidelity simulation manikin seemed the obvious choice. We now regularly rehearse a consistent approach to various life-threatening problems, helping to retain confidence and competence when faced with a multitude of high-risk but low-frequency clinical scenarios. 1 In situ simulation lets us practise our approach to any medical eventuality in an adaptable, non-judgmental and risk-free way. The evidence shows that simulation helps us (as a team and as individuals) improve in various educational domains -knowledge, practical skills, communication, 2 as well as other cognitive areas such as decision-making, attitudes and situational awareness. This is despite the current lack of evidence that this translates to improved clinical outcomes. Safe healthcare delivery in an isolated, resource-poor environment relies upon an effective team of diverse individuals coordinating their efforts, thoughts and behaviours. 3, 4 When simulation is employed to this end, the benefits transcend its value to any one individual and helps bring about improvements in the quality and effectiveness of the overall clinical system. 1 The use of simulation in the education and assessment of intensive care is already well established. 5 My ICU staff enjoy the simulations for their educational value, as team-building exercises, and as a fun but informative way to relieve the monotony of island life. The structured debriefs offer valuable, constructive feedback to identify crucial learning points for individuals and the team as a whole. As a result, and despite our geographical isolation and psychological tribulations, our team remains highly skilled, dynamic and motivated; we are ready to respond effectively and efficiently to any emergency. (Just last week, Sister Crusoe went into anaphylactic shock following a bite from a tropical snake. Thankfully we had practised a similar scenario only days before!)
Some may argue that a simulation manikin on a desert island is an expensive waste of time, storage space and effort. But could any other alternative really offer as many potential beneficial effects for the greatest number of our patients and staff? In our island ICU, could anything else claim to have the same positive impact on our cognitive, affective and behavioural domains, on our culture of safety and preparedness, and on the overall quality and efficiency of our isolated health system?
The desert island ICU: a return to causal inference with mechanistic modelling A Devanesan Queens Hospital BHR Trust, Romford, UK Science is the search for causal relationships. The process of scientific enquiry has developed to incorporate empirical observation and logical deduction to achieve this. Before empirical researchers like William Harvey entered into the medical field, most medical knowledge was derived from superstition by purely deductive means, eg Descartes and the bodily humours. The empirical backbone of medical research has continued through to modern day with experimentation at the forefront.
However, the classical scientific method of demonstrating causation through experimentation is not possible in population studies because in vitro studies may not extrapolate well in vivo due to an inability to control confounding factors in complex biological systems. Equally, it is difficult to empirically demonstrate causal pathways in cell signalling due to the complex, dynamic, microscopic intracellular environment. As a result, statistical methods have gained prominence in medical research. For example, randomised controlled trials (RCTs) are theoretically able to estimate the effect of an intervention on a large population outside the experimental laboratory but in an experimental model by controlling for multiple confounders. In addition, rapid advances in computing have made statistical research easier, more available and all the more appealing. However, statistical techniques only ever test the strength of association as a surrogate for causation, ie if there is a unique association between two variables a causal relationship is likely. Unfortunately, the increased uptake of statistical methodologies in research has eroded mechanistic causal thinking in favour of associative mental frameworks. The main problem with this is that the lure of using associative models instead of causal ones hinders the search for a mechanistic understanding of disease processes and ways to tackle them.
Mechanistic modelling is an alternative framework which demonstrates causal relationships. Models are constructed based on known theory and used to generate predictions which can be tested. Rather than run clinical trials measuring the effect of an intervention, simple observational studies can be used to verify the accuracy of predictions made by logical models. If the prediction is correct, the model and its causal relationships are confirmed. The advantage of this approach is that it is cheaper and logistically easier than traditional RCTs. In astrophysics, modelling techniques have always been standard practice as scientists are unable to generate experimental results in laboratories. For Einstein' s general theory of relativity, the model was derived mathematically from fundamental principles and its predictions were confirmed four years later during a solar eclipse in 1919 when Arthur Eddington measured the degree to which starlight is bent by the gravitational field of the sun.
The desert island ICU is an opportunity to reconstruct intensive care medicine free of historical intellectual baggage. In the desert island ICU, mechanistic modelling for understanding disease processes will return users to a causal framework of thinking. This talk aims to discuss the potential for a paradigm shift in medical research away from statistical and associative frameworks towards mechanistic modelling with examples from pharmacological research in which such approaches have been successful.
Desert island ICU icon: Dame Cicely Saunders
P Duggleby Royal Berkshire Hospital, Reading, UK Despite great advances in medicine, one axiom will always hold: not everyone will survive intensive care admission. To be more explicit, over a fifth of all patients admitted to a UK intensive care unit will not leave hospital. 1 This is not something that we should be ashamed of nor should we hide from it, as sometimes critical illness prevails despite our best practice and best efforts; what we should be ashamed of however, is not preparing for death and not providing for patients and families in their final days. Because of this, the icon I bring to my desert island ICU is Dame Cicely Saunders, the godmother of palliative care.
The movement of palliative intensivists is growing, most notably in the USA, where Improving Palliative Care in ICU (IPAL-ICU) is making strides to raise awareness. We know that when limitations of life sustaining treatment are discussed, conflict arises among the team or family in almost half of the cases, to the obvious detriment of the patient. 2 We know that in a cohort of cancer patients admitted to intensive care, over 55% reported moderate to severe pain, anxiety, sleep disturbance, thirst or hunger. 3 We know that among families of the deceased, anxiety, depression and posttraumatic stress disorder persist for several months after bereavement. 4 And perhaps most tellingly, evidence shows us that involvement of palliative care specialists can lessen each of these burdens. 5, 6 Dame Saunders was a remarkable lady. A nurse and then a doctor, a tireless campaigner for patients' dignity and comfort and the founder of the modern hospice movement. And while there is a certain irony in resurrecting a now dead palliative care specialist to bring to my desert island, if I am forbidden this miracle then I will take her memory and her message. For no matter where we practise, be it on the wards, in the community, or in intensive care, the greatest gift that we may give to our patients is not to prolong life at all costs, but to provide solace when death is near. To this end, we should all welcome the wisdom of palliative care into our ICU. There are repeated examples within intensive care that protocol-based management leads to improvement in patient outcome. The OSCILLATE control arm, Leuven I and II trials on tight glucose control and Rivers' work on Early Goal-Directed Therapy in Sepsis are prime examples of research trials where adherence to rigid protocols resulted in marked improvement in patient outcome. Subsequently, many of these findings have not been replicated in clinical practice. The failure of trial success to be repeated in clinical practice is often due to deviation from these strict protocols. Several research papers describe how individual physicians' previous experience results in deviation from accepted protocols. 1 In particular, complications resulting from instigation of treatment can lead to long-term reluctance to use the same treatment again, despite clear evidence of population benefit. 2 Nursing staff are more likely to accurately follow a protocol, maximising the chance of benefit.
Pecha Kucha Cauldron Presentations
There is evidence that doctors have the highest rates of non-compliance with infection prevention methods. 3 The absence of physicians from the intensive care unit could significantly reduce the number of healthcareacquired infections, reducing the associated morbidity and mortality. Furthermore, invasive procedures performed by advanced care practitioners/physician assistants have the same or lower complication rates than those performed by physicians, [4] [5] Removing doctors could reduce infections and save large amounts of money, without impacting on procedural complication rates. Finally, there is evidence that appropriately trained nursing staff have better communication skills with families, with markedly higher rates of organ donation when a Specialist Nurse for Organ Donation is involved in discussions. 6 By using the same model of training to develop dedicated communication nurses, the incidence of complaints may be reduced, and patient and family satisfaction increased.
In summary, removing doctors from my desert island intensive care unit could lead to improved outcome, better patient and relative satisfaction, reduced hospital-acquired infections and major cost savings.
Intensive care-led medical emergency response teams should be left on a desert island S Gluck Royal Adelaide Hospital, Adelaide, South Australia Following in the footsteps of the convicts of yore I have just completed a year of bonded servitude on a desert island -Australia. When I return to my dream job I will be leaving behind on this desert island luxury itemsmy burgeoning collection of sunblock (it is tough being a fair Welshman in this sun) and cold beer -theories that flattened vowels are standard vocabulary, and, hopefully, the madness of ICU-led medical emergency response (MER) teams.
MER teams supposedly improve patient care and outcomes by responding to and treating acute deterioration in patients on the ward. In my opinion however externally run MER teams fail miserably in achieving this goal. Such an approach fosters complete disengagement from any aspect of acute care among home teams, thereby deskilling both doctors and nurses, and reducing training opportunities for junior staff. Moreover, ICU-led MER teams are expensive and resource intensive and effectively destroy any notion of continuity of care. They also take ICU staff away from their main task, looking after the sickest patients in the hospital.
The introduction of MER teams has been shown to reduce ICU admissions 1 and mortality 2-4 when compared to historical control data, but given ICU mortality per se is reducing over time, 5 such data is relatively meaningless. Of note the largest, and methodologically the most rigorous, study completed in this area was the MERIT study. 6 Designed by the Australians the MERIT study was a large prospective cluster-randomised control trial that involved 23 hospitals to have either MER teams implemented or to continue with their standard cardiac arrest team. The results showed similar rates of cardiac arrest, unplanned ICU admissions and unexpected deaths between the two groups.
Benin and colleagues 7 reported that ICU-led MER teams lead to a reduction in autonomy for trainees, and that with the escalation to senior decision makers trainees were inadequately exposed to the decisionmaking process. Furthermore, the home teams felt that there was a loss of continuity of care. Indeed, when home teams were asked to lead MER teams outcomes were improved when compared to historical data, suggesting that (remarkably) non-ICU led teams have sufficient skills to care for their own patients. 8 This should lead us to ask: Is the care given by an external MER team, who don't know the patient, better than the timely response of the medical team that has an existing relationship with the patient? ICU-led MER teams inevitably change plans and interfere with home team management.
The ICU-led MER team is an overly exaggerated response that has no rigorous data to support its use. In conclusion ICU-led MER teams flourish on the desert island where I am currently seconded, but I believe (and hope) that they are not suited to a cooler and wetter climate and therefore should be seized at the border!
Curing the ICU of protocols

R Berwick Royal Liverpool University Hospital, UK
Intensive care is delirious. It is in the clasp of a surprising disease. My desert island ICU would be purged of this pestilence and cured of protocoldriven medicine.
Protocol driven medicine is the apparent manifestation of evidencebased medicine (EBM). It is the itemised and regimented response to "the conscientious explicit, and judicious use of current best evidence in making decisions". 1 Ergo, protocol driven medicine is beneficial, surely?
Mortality rates have putatively fallen with the use of protocols, 2 take for example the treatment of sepsis. 3 However, protocols are not all they purport to be, displaying serious limitations from inception to execution. A protocol' s evidence comes mostly from randomised control trials (RCTs) and current sentiments. Theories come in and out of vogue, and RCTs often contradict each other, recent examples being activated protein C 4 and glycaemic control in ICU patients. 5 This year, the PROCESS trial 6 showed no significant improvement in survival from a sepsis care protocol, compared to usual medical care, following antibiotics and resuscitation. Patient populations, especially on ICU, are exquisitely heterogeneous. RCTs draw helpful conclusions when they interrogate small interventions on frequent outcomes in a homogenous and uncomplicated population. Algorithms cannot, therefore, apply to patients on ICU. "It is far more important to know what person the disease has than what disease the person has"; Hippocrates himself petitions us to treat the person, not the protocol.
Protocols, insidiously, distill a patient into a sequence of tick boxes. They obtund the physician' s acumen and encourage a culture of stifling independent thought; after all, they appeal to that human search for parsimony of effort. Protocols, by mandating a "right way" corrupt medicine and violate the very principles of science. As Kuhn expounds, paradigms shift as theories are refuted; there is no right way, only a way that is yet to be disproved. Some see protocols as "clinical straightjackets", 7 it all too easy to understand why.
Mortality has decreased in recent years with developments in the ICU. 8 Such interventions include lower transfusion thresholds in the critically ill, 9 ventilation weaning 10 and sepsis treatment. 11 Most of these have been effected through protocols. However, despite these interventions, this year Checkley et al 12 made a pivotal discovery. He found that protocols, per se, are not associated with mortality improvements, in an analysis of 69 ICUs. Instead, daily plans and increased nurse to patient ratios are vital. Unfortunately, protocols are eviscerated of any meaning when they descend into pro-forma filling exercises. 13 A well thought out protocol can dispense with a doctor or a medical education, at the very least. I would prefer, however, that my desert island have doctors. Of course, EBM is critical to a burgeoning ICU, but let us not be conned, protocols do not act as a surrogate for a clinician with contemporary medicine at his fingertips, nor do they dispense with the need to weigh up evidence from current literature. May we treat patients as individuals, and cure the ICU of protocols. The stethoscope has long been considered the quintessential insignia of the medical profession. Whether casually draped around the neck like an amulet, or stowed away gun-slinger style in a pocket, it is seen as a badge of status, as inseparable from a doctor as the white coat. Well, now that the white coat has all but disappeared is it also time to leave "the tubes" behind?
Invented in 1816 by the Frenchman Laennec, the stethoscope has never been put through the rigours of a randomised controlled trial. As we advance through this age of technology, the advent of better quality bedside imaging through ultrasound embarrasses the simple stethoscope, and its clinical benefit in a critically unwell patient should be called into question. The utility of ultrasonography on the intensive care unit is both broad and deep, and is continuously evolving, becoming pervasive to all body systems. Studies have shown that diagnostic ultrasonography conducted by minimally trained medical students is superior to cardiac examination comprising auscultation, performed by expert specialists. 1 In particular hand-held ultrasound is of benefit in assessing left ventricular dysfunction, arguably a critical index in intensive care patients. 2 Furthermore, lung ultrasound has proven its diagnostic and prognostic value in patients with common traumatic thoracic injuries, while FAST scanning has become indispensible. 3 Ultrasound offers the potential for point of care procedures including pericardiocentesis, chest drain insertion, and vascular access.
There is no doubt that the reproducibility and accuracy of auscultation is waning. Few are able to walk around with the clinical conceit of being able to diagnose a mid-diastolic murmur or a third heart sound. The operator-dependency of the stethoscope results in diagnostic variability amongst physicians and creates clinical doubt, which can only be dispelled by imaging techniques, as highlighted by a 1997 review suggesting that diagnostic certainty of the simple community acquired pneumonia can only be achieved by chest radiography. 4 Indeed the utility of ultrasound in integrating the diagnostic and therapeutic pathways underlines the need for all intensivists to be proficient in this skill. Furthermore, it gives the doctor independence, thus minimizing delays in treatment; a vital asset on a desert island where the allure of sandy beaches and turquoise waters may make for a dubious oncall rota.
Yet, lauded for its easy use, simplicity, and economical value, the stethoscope is accepted as a staple part of a doctors' uniform. However, on the intensive care unit it serves as no more than a vector for infection. Naturally, studies have shown that not only is the stethoscope infrequently cleaned, particularly by doctors, but even when it is cleaned it can remain colonized by pathogenic organisms which may be resistant to conventional antibiotics. 5 Although we may miss the stethoscope for its more unique uses including a paperweight, a hook to retrieve objects that have slid beyond our grasp, or most helpfully, a means to silence even the most loquacious patient, I daresay a desert island may be able to provide suitable alternatives. 6 The loss of the stethoscope is not a crisis, but a natural evolution of our time, and after all intensive care on a desert island calls for a life a little less ordinary.
Pointless, when marooned alone -but the tea trolley is an essential refreshment when interned with 20-plus colleagues and the sickest patients in the hospital.
Unfortunately, the tea trolley has become an object of scorn. Intermittently labelled both an infection and burns risk, many consider the tea-trolley a demure on our professional image. Mirroring patterns in other industries, the decline of the tea round has been linked to modern working practices, a disenfranchised work-force and growing individualism. 1 The increasingly non-communal alternatives have increasingly become an unintended symbol of a divided workforce. Staff-nurses sip water from a capped water-bottle at the bedside, the consultant-office houses the exclusive coffee-machine and matron stores her selection of organic tea bags in her office.
Sharing food and drink engenders community. It provides a space for support and discussion -rupturing silos and facilitating horizontal integration. The common watering point levels hierarchy -luring bosses out of their offices to commune with the lackeys on the shop floor. As often quoted in the ICU Communion "We are one unit, as we share in one cream cake"(1 cor 10:17). 2 The humble tea trolley requires minimal capital expenditure. It is constructed upon an old procedure trolley using a handful of paper towels as doilies. Disposables are preferably provided out of an endowment, however, a staff subscription is also cost-effective. It is well stocked with bread, tea, milk and sugar. Operation of the trolley requires minimal training, indeed, as a foundation doctor, the tea trolley was the only task I was able to perform unsupervised in ICU! ICU is the people working together for our patients -investments in these relationships can only benefit our patients.
